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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a modified sulfuric acid-substituting and concentrating method for 
recovering hydrochloric acid from a waste hvdrochloric acid, for example, discharged from a steel pickling 
process and containing iron , and converting a by-product containing iron content to a useful product. 
SOLUTION: Sulfuric acid is mixed with the waste hydrochloric acid solution containing >50g/L iron so that 
the molar ratio S04/Fe becomes ^3 to ^10 and the concentration of free sulfuric acid becomes 25-50wt.% 
and a steam containing hydrogen chloride gas is recovered from the resultant mixed solution. The 
deposited ferrous sulfate is separated from a mother liqueur and, dissolved in a sulfuric acid aq. solution in 
an ion cone, ratio of 1 < sulfate ion/ bivalent iron ion < 1 .5 and the resultant prepared solution is oxidized by 
heating to produce a poly iron sulfate solution. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

L This document has been translated by computer.So the translation may not reflect the original precisely. 
2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (1) Mix a sulfuric acid to the waste solution of hydrochloric acid containing 50 g/1. [ more than ] iron. While 
collecting the steams which contain hydrogen chloride gas from the mixed liquor from which the S04/Fe mole ratio in 
the mixed liquor concerned adjusted so that or more 3 10 or less and isolation sulfuric-acid concentration might become 
25 - 50wt%, and it was (2) Obtained the ferrous sulfate which deposits is separated from a mother liquor, and the 
ferrous sulfate which carried out (3) deposits is set to 1< sulfate ion / divalent iron <1 .5 - as ~ sulfuric-acid solution — 
melting - (4) ~ the art of the waste hydrochloric acid characterized by carrying out heating oxidization of the 
manufacture solution concemed, and manufacturing the poly iron-sulfate solution 

[Claim 2] The art of the waste hydrochloric acid according to claim 1 to which the ferrous-svdfate crystal obtained at 
the 2nd process of the above is characterized by being prepared as a slurry of 1< sulfate ion / divalent iron <1 .5. 



[Translation done.] 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention can use the iron in a waste hydrochloric acid effectively 
while it relates to the method of processing the waste hydrochloric acid containing iron and reproduces and reuses a 
hydrochloric acid, this invention can be applied to processing of the waste hydrochloric acid discharged in the pickling 
process of for example, steel industry. 
[0002] 

[Description of the Prior Art] About the waste hydrochloric acid discharged from a steel-related pickling process, 
various deployments are considered from the former. For example, after chloric-acid-izing (1) ferric chloride, it is 
referred to as FeC13, and it is a flocculant. Use, or make (2) waste hydrochloric acid into the shape of a spray, supply a 
pyrolysis fumace, and ferric chloride is decomposed into an iron oxide. The generated hydrochloric acid gas is' 
contacted in water, it collects as a hydrochloric acid or vacuum distillation of the (3) waste hydrochloric acid is carried 
out. collect a hydrochloric acid and FeC12.4H20, or (4) Combining the vacuum distillation method and the crystal 
calcining method, after collecting a hydrochloric acid and red ocher, or adding a sulfuric acid to (5) waste hydrochloric 
acid, carrying out double decomposition to an iron sulfate and a hydrochloric acid and condensing, collecting 
hydrochloric acids and iron sulfates concerned is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the use as a flocculant of the above (1) is considered that 
that pH fall is large and there is a corrosive problem to a use device compared v^th other flocculants and FeC13 cause 
[ of dioxin ] generating, recently, it is being kept at arm's length. 

[0004] Moreover, the deployment to the extent that processing temperature is very an elevated temperature, and the 
pyrolysis fumace method of the above (2) has the problem condensed during a crystal of the impure part in a waste 
hydrochloric acid still like the vacuum distillation method of (3), the vacuum distillation method of (4), and the 
combination method of a crystal calcining method and can satisfy it enough has not become. 

[0005] The iron sulfate obtained although a hydrochloric acid is comparatively recoverable at low temperature, and it is 
expected as an art of a waste hydrochloric acid, since the recovery of an iron sulfate is also good is one hydrate, in 
order for the attached groundwater which contained the sulfuric acid in the monohydrate concemed to stick in large 
quantities, it is necessary to dissolve an iron sulfate again and to cool at low temperature, and the method of sulfuric- 
acid replacing / condensing (5) needs to carry out crystallization of the iron-sulfate 7 hydrate, and needs to raise added 
value. 

[0006] Thus, especially the conventional approach cannot say it as sufficient thing in respect of a deployment of the by- 
product after collecting hydrochloric acids. Then, this invention makes it a technical problem to offer the method of 
hnprovement sulfuric-acid replacing / condensmg which makes the by-product containing iron the high product of 
availability while collecting hydrochloric acids from the waste hydrochloric acid containing the iron discharged from a 
steel pickling process in view of many above-mentioned problems. 
[0007] 

[Means for Solving the Problem] This invention persons mix a sulfuric acid to the waste solution of hydrochloric acid 
which contains the iron beyond (l)50g/l. for this technical problem. While collecting the steams which contain 
hydrogen chloride gas from the mixed liquor from which the S04/Fe mole ratio in the mixed liquor concerned adjusted 
so that or more 3 10 or less and isolation sulfuric-acid concentration might become 25 - 50wt%, and it was (2) 
Obtained the ferrous sulfate which deposits is separated from a mother liquor, and the ferrous sulfate which carried out/ 
(3) deposits is set to 1< sulfate ion / divalent u-on <L5 ~ as ~ sulfuric-acid solution ~ melting - (4) - it solved by ^ 
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carrying out heating oxidization of the manufacture solution concerned, and manufacturing the poly iron-sulfate 

solution 

[0008] 

[Embodiments of the Invention] As the 1st process, to the wastejiydroch loric acid containing iron, addition mixture of 
the sulfuric acid is carried out in a reactor so that S04/Fe may become below a 10 time mol more than a 3 time mol. A 
mdfe ratio serves as mixed crystal which the amount of ferric chloride blends at the crystal from which it is obtained by 
the reaction, and is not desirable in respect of a deployment at less than three. Moreover, if a mole ratio exceeds 10, the 
crystal obtained turns into a sulfuric-acid acid crystal, a superfluous sulfuric acid will mix, and it is not desirable. 
Furthermore, in the case of this sulfuric-acid addition, it adjusts so that the concentration of the isolation sulfuric acid 
of mixed liquor may becom^ less than [ more than abbreviation 25wt%50wt% ]. If a sulfuric acid is added to this waste 
hydrochloric acid, the ferric^ chloride in this waste hydrochloric acid is replaced by the jron sulfate , and deposits as a 
crysta l. In order that the iron-sulfate crystal which deposited may incorporate the moisture in a mother liquor as water 
of crystallization in that case, the isolation sulfuric-acid concentration in a mother Uquor becomes high as compared 
with the time of addition. If the recovery of a hydrochloric acid is low and 50wt% is exceeded by less than [ 25wt% ] 
by the isolation sulfuric-acid concentration of the stage which adds and mixes a sulfuric acid as a result of considering 
change of this sulfuric-acid concentration, the crystal obtained turns into a sulfuric-acid acid crystal like a sulfuric acid 
and the problem of an iron mole ratio, a superfluous sulfuric acid will mix, and it is not desirable. 
[0009] It cools by the capacitor etc. and the evaporation water containing the chlorine hydrogen gas generated as a 
result of sulfuric-acid addition is collected as the water of condensation. Namely, recovery of a hydrochloric acid is 
performed in this stage. While the mother liquor afterj ^e^ing ax rystal bvcQoIing a mixed-acid solution is retumed 
to a reactor as a sulfuric acid for addition, the sulfuric^m 6t an amount consmiied as a crystal is added. Recovery of a 
hydrochloric acid and an iron sulfate can be made to continuation-ize by making the waste hydrochloric acid containing 
iron add and react to this. 

[0010] Th e crystal of the iro n sulfate which deposite d_by.cooling a mjxed-acid solution is dissolved into sulfuric-acid 
solution so that the ratio of a sulfuric acid and iron may be set to l<S04/Fe<1.5. This is because the poly iron sulfate to 
which basic ferric sulfate entered between the molecules of ferric sulfate will be obtained if the mole ratio of a sulfuric 
acid to a ferrous sulfate (FeS04) is made less than into 0.5 and it oxidizes, while ferric sulfate will generate, if a 
sulfuric acid 0.5 mols or more exists to a ferrous sulfate (FeS04) in a ferrous-sulfate solution. 
[0011] Since the iron-sulfate monohydrate which deposited by cooling a mixed- acid solution is accompanied by part 
for a sulfuric acid as adhesion liquid, it can use a part for this sulfuric acid for manufacture of the poly iron-sulfate 
solution. The oxidization process of the following process can be performed only by dissolving the crystal concerned in 
water by controlling the ratio of a sulfuric acid and iron within the limits of l<S04/Fe<l .5 for the amount for the 
sulfuric acid which accompanies the crystal concemed to this adhesion liquid at the process separated from a mother 
liquor especially. 

[0012] Heating the iron-sulfate solution adjusted as mentioned above at 60-70 degrees C, an oxidizer is added and the 

poly iron-sulfate solution is obtained by making it react for several hours. In short by this invention, the problem of the 

superfluous sulfuric acid which is generated at the time of hydrochloric-acid recovery, and is contained as attached 

groundwater of an iron-sulfate monohydrate is solvable by using the by-product obtained as the poly iron-sulfate 

solution. 

[0013] 

[Example] 

Example 1650kg of concentrated sulfuric acids was made to add and react to 12 **** of 184g/L, and 10001. of iron 
content waste solution of hydrochloric acid of 282g/l. of chloride ions. The crystal which deposited after cooling the 
reaction solution concemed at 5 degrees C was separated, and 820kg (Fe21.7%, CKO.1%, and SO453.0%) of crystals 
of an iron sulfate was obtained. The amount of filtrate became 13141. Composition of the filtrate concerned was 4.6g 
[/I. ] divalent iron, a 22.6g [/I. ] chloride ion, and a 877g [/I. ] sulfate ion. 

[0014] Under the present circumstances, 259kg hydrochloric acids were collected by leading the evaporation water 
containing the hydrogen chloride gas which occurs from a solution to a capacitor, and cooling. 1 1 121. of the poly iron- 
sulfate solutions was obtained by adding a sodium nitrite as an oxidizer, oxidizing to trivalent iron and keeping divalent 
iron warm to the temperature concemed for 3 hours, heating at 60-70 degrees C, after melting the crystal of the above- A 
mentioned iron sulfate which deposited in the dilute-sulfuric-acid solution and adjusting to 160g [/I. ] divalent iron, a M 
sulfate ion / divalent iron <1 .5, and lOOOl. 

[0015] Example 13001. of filtrate and 580kg of concentrated sulfuric acids which become 22 **** of 184g/l. and lorf^ 
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of iron content waste solution of hydrochloric acid of 282g/l. of chloride ions from composition of 4.6g [/I. ] divalent 
iron, a 22.9g [/I. ] chloride ion, and 787g/l. of sulfate ions were added, and it condensed until volume became 18001. 
TKe'crystal which deposited after cooling the concentration liquid concerned at 5 degrees C was separated, and 848k:g 
(Fe21.9%, CKO.1%, and SO449.0%) of crystals of an iron sulfate was obtained. The amount of filtrate became 13001. 
Composition of the filtrate concerned was 3.2g [/I. ] divalent iron, a 20.0g [/I. ] chloride ion, and a 985g [/I. ] sulfate 
ion. 

[0016] Under the present circumstances, 293kg hydrochloric acids were collected by leading the evaporation water 
containing the hydrogen chloride gas which occurs from a solution to a capacitor, and cooling. 1 1601. of the poly iron- 
sulfate solutions was obtained by adding a sodium nitrite as an oxidizer, oxidizing to trivalent iron and keeping divalent 
iron warm to the temperature concerned for 3 hours, heating at 60-70 degrees C, after melting the crystal of the above- 
mentioned iron sulfate which deposited in the dilute-sulfuric-acid solution and adjusting to 160g [/l. ] divalent iron, a 
sulfate ion / divalent iron <L5, and 1 1601. 

[0017] Example The concentrated sulfuric acid was added to 32 **** of 184g/l., and 11. of iron content waste solution 
of hydrochloric acid of 282g/l. of chloride ions in the range of a mol one to 5 times to content iron quantity, and the 
crystal which cooled and deposited at 5 degrees C was separated into it from filtrate. The recovery of the hydrochloric 
acid at this time and composition of a crystal are shown in Table 1 . 
[0018] 
[Table 1] 





(wt%) 


(irt%) 


Mm 

(%) 






F-H2SO4 
FeSO^ 




FeS04 




3 


2 7,8 


4 0.5 


8 1 




9.n 




11.8 


0.38 


4 


3 6.6 


4 6.9 


8 7 




8.37 


51.7 


12.6 


0.38 


4 . 5 


4 0.2 


4 8.6 


9 2 




1.61 


57. 1 


13.1 


0.36 


5 


4 3.4 


5 3.5 


9 4 




0. 11 


58.9 


17.1 


0.45 


1 - 5 


8 . 8 


7 , 8 


5 9 




62.6 


0.63 


2.65 


6.5 


2 


16.2 


2 8.8 
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2 4.7 
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22. E 


38. S 


11.9 


0.49 



[0019] 

[Effect of the Invention] Since the effective art of a **** abraum-salt acid solution is reclaimed and the solution of 
hydrochloric acid can also be further collected while a cheap manufacture raw material is securable, since a **** 
abraum-salt acid solution is used as the manufacture raw material of the poly iron sulfate which is a highly efficient 
condensation deodorization agent like the above according to this invention, waste fluid will not exist at all. 



[Translation done.] 
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